Older adult physical activity (PA) levels obtained from the International Physical Activity Questionnaire-Short Form (IPAQ) and accelerometry (ACC) were compared. Mean difference scores between accumulated or bout ACC PA and the IPAQ were computed. Spearman rank-order correlations were used to assess relations between time spent in PA measured from ACC and self-reported form of the IPAQ, and percentage agreement across measures was used to classify meeting or not meeting PA recommendations. The IPAQ significantly underestimated sitting and overestimated time spent in almost all PA intensities. Group associations across measures revealed significant relations in walking, total PA, and sitting for the whole group (r = .29-.36, p < .05). Significant relationships between bout ACC and IPAQ walking (r = .28-.39, p < .05) were found. There was 40-46% agreement between measures for meeting PA recommendations. The IPAQ appears not to be a good indicator of individual older adult PA behavior but is better suited for larger population-based samples.
can be broadly categorized as either direct or indirect. A common direct measure of physical activity is the use of objective monitors such as accelerometers (ACC), which can be used to characterize the duration, intensity, frequency, and total volume of activity performed throughout the day, typically by way of time spent in various intensity demarcations. Indirect methods of physical activity assessment include the use of physical activity surveys or questionnaires that ask participants to recall their physical activity behavior over a specified time frame or through daily or weekly diaries for current physical activity behaviors.
For feasibility and practicality, most physical activity surveillance or epidemiology studies rely on retrospective questionnaire assessment. These surveys can be distributed to large groups of individuals with relatively little cost. There are some limitations to using these surveillance tools, especially in older adults. For example, most questionnaires are developed in younger populations, and they may not be sensitive enough to accurately represent the physical activity of older adults (DiPietro, Caspersen, Ostfeld, & Nadel, 1993) . Their physical activities may also be less memorable than more structured high-intensity activities, making it more difficult to remember and reducing survey accuracy (Washburn, Jette, & Janney, 1993) . In addition, physical activity recall may be difficult because some older adults have difficulty with memory and cognition, especially if a survey asks them to recall activities that occurred long ago (Harada, Chiu, King, & Stewart, 2001; Sallis & Saelens, 2000) There are many physical activity questionnaires available, specific to gender, ethnicity, and age, but none measure physical activity uniformly or are able to measure physical activity across all ages. Most of the questionnaires measure different types and constructs of physical activity behavior. Many measure physical activity over different periods of time and have different outcome units for physical activity, such as kilocalories expended, metabolic equivalents (METs) per hour, and time spent in different physical activity intensities. Such methodological differences make comparing study outcomes problematic, especially when assessing physical activity risk-epidemiology studies. In an effort to compare physical activity levels across studies, cross-culturally, and globally, a standardized assessment method is required.
The International Physical Activity Questionnaire-Short Form (IPAQ) was developed to fulfill this need, providing a standardized global surveillance and comparison of physical activity levels. The reliability and validity of this questionnaire have been reported (Craig et al., 2003) , demonstrating that the IPAQ is an acceptable measure for use in both regional and national physical-activity-monitoring studies across diverse populations 18-65 years of age. To date, few studies have examined the IPAQ in older adults, those over 50 years of age. Therefore the purpose of this study was to compare the IPAQ for measuring physical activity behavior in adults age 50 years or older with an objective criterion standard.
Methods

Study Recruitment and Eligibility Criteria
Participants for this study were recruited by advertisements posted at local senior centers and through media announcements. Eligible participants consisted of those over 50 years of age who self-reported being healthy and had no limitations for engaging in physical activity or orthopedic limitations to ambulation, including gait abnormalities. Participants who qualified for the study were scheduled for two laboratory visits.
Study Overview
This study was a cross-sectional design to compare a subjective physical activity assessment measure (IPAQ) with an objective-criterion physical activity assessment measure (ACC) over a simultaneous 1-week monitoring period. During the first laboratory visit participants read and signed an informed-consent document approved by the institutional review board of the university. They then completed a general health-history questionnaire and underwent anthropometric measures. Afterward, all participants were also given detailed instructions on wearing an ACC for a consecutive 7-day period. Individuals returned to the laboratory for a second visit after the 7-day monitoring period, returned the ACC, and completed the IPAQ.
Study Measures
Health-History Questionnaire and Anthropometrics. The health-history questionnaire inquired about general demographic information, present and past health, and use of medications. Anthropometric assessments included measures of height and body mass following standard procedures (American College of Sports Medicine, 2006) . Body height and mass were assessed using a calibrated physician's scale and stadiometer (Detecto, Kansas City, MO), respectively. Body height was measured to the nearest 0.1 cm, and body mass was measured to the nearest 0.01 kg. Body-mass index (BMI) was determined by dividing the participant's body mass by body height in meters squared.
Objective Physical Activity Assessment. The ActiGraph 7164 (ActiGraph, LLC, Pensacola, FL) is a small (5.08 × 3.81 × 1.52 cm), lightweight (42 g) uniaxial ACC that is sensitive in detecting accelerations in the vertical plane (Tryon & Williams, 1996) . Accelerations are measured in magnitudes of 0.05-2 g and frequencies of 0.25-2.0 Hz (Tryon & Williams, 1996) . The physical activity intensities discussed in this study were determined by the number of activity counts per minute captured by the ACC over a user-specified time interval or epoch. This model has been used in the NHANES survey and has been demonstrated to be a reliable and valid device to measure physical activity intensity in both laboratory and field settings across the age span (Freedson, Melanson, & Sirard, 1998; Hendelman, Miller, Baggett, Debold, & Freedson, 2000; Swartz et al., 2000) .
Participants were instructed to wear the ACC on an elastic belt for 7 consecutive days, positioned over the right hip at the midaxial location. They were asked to wear the ACC during all waking hours except during water-based activities. Initialization of the ACC was completed according to manufacturer's specifications within 1 hr before participants came for their laboratory visit. ACC-determined physical activity intensity for this study was measured in 60-s epochs, which is standard for monitoring free-living adults (Chen & Bassett, 2005) .
Subjective Physical Activity Assessment. After wearing the ACC for 7 days participants returned to the laboratory and completed the self-administered IPAQ ("Guidelines for Data Processing," 2005) . This questionnaire consists of seven questions asking individuals to recall the previous week's physical activity. The IPAQ inquires about the number of days and the amount of time spent walking, sitting, or participating in moderate-(e.g., carrying light loads, bicycling at a regular pace, or doubles tennis) and vigorous-intensity activities (heavy lifting, digging, aerobics, or fast bicycling; "Guidelines for Data Processing," 2005). The physical activities addressed by the IPAQ fall into four different physical activity domains: leisure-time activities, domestic and gardening activities, work-related activities, and transportation. The IPAQ has been demonstrated to be an acceptable tool compared with ACC to assess physical activity across various age groups (e.g., 18-70 years) with individuals around the world; however, to our knowledge no validation studies have been conducted with older American adults (Craig et al., 2003; Dinger, Behrens, & Han, 2006; Ekelund et al., 2006; Kolbe-Alexander, Lambert, Harkins, & Ekelund, 2006) .
Data Analysis
The amount and duration of reported physical activity were multiplied by an appropriate MET level (1 MET = 3.5 ml · kg -1 · min -1 VO 2 ) to determine MET · min -1 · week -1 . Individual MET values were given for walking (3.3 MET), moderate intensity (4.0 MET), and vigorous intensity (8.0 MET) based on the Compendium of Physical Activity and the IPAQ scoring guidelines (Ainsworth et al., 2000) .
The IPAQ-reported duration of physical activity was multiplied by the frequency of days spent participating in walking and moderate-or vigorous-intensity activities to determine hours and minutes per day spent in each physical activity domain. Researchers combined the IPAQ walking and moderate-activity domains because they are designed to be mutually exclusive. This permitted a comparison with the ACC moderate-lifestyle physical activity classification. Total IPAQ minutes were derived by multiplying the self-reported walking and moderate-and vigorousintensity activities by their predetermined MET values and the self-reported duration and number of days the activity was performed: Total MET · min -1 · week -1 = (walking MET · min -1 · day -1 ) + (moderate MET · min -1 · day -1 ) + (vigorous MET · min -1 · day -1 ) ("Guidelines for Data Processing," 2005). Data cleansing was done in accordance with the IPAQ data-processing guidelines ("Guidelines for Data Processing," 2005) to remove participants' data if they did not answer the IPAQ questionnaire properly by leaving it blank or marking the "don't know or refused" answer. Data outliers were also removed according to the recommended IPAQ data-processing guidelines ("Guidelines for Data Processing," 2005). Researchers removed total physical activity data that were equal to or greater than 16 hr/ day, assuming the average person spends approximately 8 hr/day sleeping. When examining the data in bouts of physical activity, values of less than 10 min for time spent in the various physical activity behaviors were coded as zero based on the assumption that bouts of 10 min or more are necessary to achieve health benefits (U.S. Department of Health and Human Services, 2008) .
We employed standardized data-quality procedures to assess validity and reliability of the ActiGraph ACC data (Ward, Evenson, Vaughn, Rodgers, & Troiano, 2005) . Data considered both valid and reliable according to these procedures were used for this analysis. Any block of time greater than or equal to 60 min where the counts per minute were equal to zero was considered time when the monitor was not worn. Only days during which the ACC was worn for at least 600 min were counted as valid days of data. Although participants were asked to wear the ACC for 7 consecutive days, some did not wear the ACC for the full week. Only participants who had at least 5 days of valid ACC data were included in this analysis.
Participants' physical activity was described according to cut-point ranges in counts per minute, measured by the ACC: time spent in sedentary behavior ≤ 50 counts/min, moderate-intensity lifestyle activity = 760-5,724 counts/min, moderate-intensity walking = 1,952-5,724 counts/min, vigorous-intensity physical activity ≥ 5,725 counts/min, and combined moderate-and vigorous-intensity physical activity (MVPA) ≥ 760 counts/min (Crouter, Clowers, & Bassett, 2006; Freedson et al., 1998; Matthew, 2005) . We report both accumulated time spent in the aforementioned intensity demarcations and time spent in bouts of 10 min or more without an allowance for interruptions in bout. Although a preferred ACC bout length and method for classifying bouts have yet to be established (Masse et al., 2005) , we elected to analyze ACC data with both accumulated and bout minutes, which is consistent with past validation studies of the IPAQ (Craig et al., 2003; Ekelund et al., 2006; Mader, Martin, Schutz, & Marti, 2006; Wolin, Heil, Askew, Matthews, & Bennett, 2008) .
Each participant's physical activity, as measured by the ACC and self-reported by the IPAQ, was further quantified and categorized as either meeting or not meeting the current physical activity recommendations, that is, participating in ≥30 min/day of moderate-intensity physical activity on ≥5 days/week, ≥20 min/day of vigorous activity ≥3 days/week, or any combination of the two (Nelson et al., 2007) . For exploratory purposes, the study sample was stratified by BMI (normal = 0-24.9 kg/ m 2 , overweight = 25.0-29.9 kg/ m 2 , obese ≥ 30.0 kg/m 2 ) to examine physical activity differences across BMI groups and the level of association between ACCand IPAQ-deduced physical activity within each BMI classification.
Statistical Analysis
Descriptive statistics are expressed as M ± SD. Analyses were performed using SPSS 16.0 for Windows (SPSS Inc., Chicago, IL), and the alpha level was set at .05. Independent t tests were used to determine gender differences in height, body mass, BMI, physical activity recorded by the ACC, and physical activity reported on the IPAQ. Physical activity intensity differences measured by ACC and IPAQ across BMI category were determined by Kruskal-Wallis test. Physical activity intensities assessed by both ACC and IPAQ stratified by BMI category were assessed by Wilcoxon's signed-rank test. Spearman's rank-order correlations were used to compare time spent in different physical activity intensities between the IPAQ and ACC for all individuals, and then stratified by BMI. The level of agreement between the IPAQ and ACC for the various physical activity intensities was determined by calculating error scores for time spent in sitting and sedentary behavior, moderate lifestyle physical activity, moderate walking, and vigorous physical activity by subtracting the estimate (IPAQ) from the criterion measure (ACC). Agreement between measurement tools was determined by the mean differences and the upper and lower limits of agreement. With limits of agreement, a narrower range signifies greater agreement between physical activity accessed via the ACC and the IPAQ. A one-sample t test was conducted to determine if the difference scores were significantly different from zero. Chi-square analysis was used to examine the percentage agreement for meeting the current guidelines for physical activity between total accumulated and bout ACC MVPA minutes per day and the IPAQ. Cohen's kappa was used to provide evidence of the consistency of classification between measures.
Results
The physical characteristics of study participants are reported in Table 1 . There were 127 individuals 50-87 years of age, primarily White (95%), married (56%), and retired (69%). There were significant gender differences for height, body mass, and BMI. On average the participants wore the ACC for 6.8 ± 0.4 days for 955.5 ± 74.7 min/day. There was no significant difference between men and women for the number of days or hours the ACC was worn (6.9 ± 0.3 days for men and 6.8 ± 0.4 days for women; 955.5 ± 74.7 min/day for men and 957.8 ± 84.9 min/day for women). Men participated in significantly more accumulated ACC minutes per day of sitting behavior (M = 630.57, SD = 94.10) than women (M = 586.39, SD = 95.71), t(125) = -3.16, p = .002. With regard to the IPAQ, there were some participants whose data were insufficient to use according to the data-processing procedures of the IPAQ ("Guidelines for Data Processing," 2005). For example, if a participant checked the "don't know" box, refused to answer the question, or reported engaging in more than 16 hr/day of walking and moderate and vigorous activity, his or her information was removed from analysis. There were participants who self-reported the sitting (n = 14), moderate (n = 4), walking (n = 9), and vigorous (n = 3) activity questions inappropriately.
ACC-determined physical activity showed that there was a statistically significant difference across BMI levels for time spent being sedentary and time spent in moderate lifestyle, moderate walking, vigorous activity, and MVPA (p < .001 for all). Mean ranks across the three BMI groups revealed that the normal-BMI group had the highest ranking and the obese BMI group the lowest for moderate lifestyle, moderate walking, vigorous activity, and MVPA. This trend was reversed for time spent being sedentary. For physical activity levels as assessed by the IPAQ across BMI levels, similar trends were seen for mean ranks, but differences were not as pronounced, resulting in no significant physical activity differences for time spent in sitting (p = .934), moderate activity (p = .450), walking activity (p = .186), vigorous activity (p = .652), or total activity (p = .208). When exploring within BMI level physical activity differences across ACC and IPAQ estimates, we found that for normal, overweight, and obese BMI classifications there were significant differences across almost all physical activity level estimates (p < .001 for all). The only instances where physical activity level estimates via ACC and IPAQ did not differ from one another was for IPAQ total versus ACC MVPA in the overweight category (z = -1.354, p = .176) and IPAQ moderate versus ACC moderate-lifestyle minutes in the obese category (z = -1.471, p = .141). Table 2 displays the Spearman's rank-order correlation coefficients between accumulated and bout minutes per day assessed by the ACC and self-reported IPAQ measures of time spent in IPAQ sitting and ACC sedentary, moderate lifestyle, moderate walking, vigorous activity, and IPAQ total physical activity and ACC MVPA. There were significant positive correlation coefficients between Table 3 shows that in essence there were no different trends revealed when broken down by BMI than shown for the whole group, with the exception of a strong association between IPAQ sitting and ACC sedentary measures in the normal-BMI group (r = .547) and weaker associations in the overweight group for IPAQ moderate and ACC moderate lifestyle, as well as IPAQ total and ACC MVPA. Table 4 displays the ACC and IPAQ physical activity duration and includes the difference scores and limits of agreement between the criterion measure (ACC) and the estimate (IPAQ) of time spent in various physical activity intensities. The accumulated ACC data showed participants spent approximately 10 hr/day being sedentary, <2 hr/day in moderate-lifestyle physical activity, less than half an hour in moderate walking, and 2 min in vigorous activity. When examining the mean difference scores the IPAQ detected more time in all activities except sedentary behavior. The ACC recorded less time, 5-42 min/day, spent in moderate lifestyle; fewer minutes, 21-42 min/day, in moderate walking; 35-67 min/ day less in vigorous activity; and approximately 4 more hr of sedentary time than was self-reported on the IPAQ in men, women, and the group as a whole. All difference scores were significantly different from zero (p < .05) except for moderate-lifestyle physical activity, M = -14.71, SD = 99.48, t(115) = -1.593, p = .11, with the IPAQ detecting significant overestimations in most intensities. When ACC bouts were examined, all classifications of time spent in different intensity categories were systematically reduced. The IPAQ was observed to overestimate in men, women, and the group as a whole for moderate-lifestyle (106-132 min/ day), moderate-walking (40-64 min/day), and vigorous-intensity (36-70 min/ day) activities. The difference scores were all significantly different from zero (p < .05), indicating that the IPAQ significantly overestimated physical activity intensity compared with bouts of ACC-detected physical activity. Table 5 represents agreement between measures for classifying whether participants either met or did not meet physical activity recommendations according to both the IPAQ and ACC. There was 42-46% agreement between the IPAQ and the ACC minutes per day for assessing those who did or did not meet moderate and vigorous physical activity recommendations as a whole group in both accumulated ACC time and bouts of physical activity behavior. According to the IPAQ, 76.5% met the physical activity recommendations, and according to the ACC only 37.8% met physical activity recommendations in accumulated minutes and 22% met physical activity recommendations in ACC bout activity. 
Discussion
Older adults represent the fasting growing segment of society (Wan et al., 2005) , and older adults experience a disproportionate rate of chronic diseases and conditions compared with their younger counterparts (Federal Interagency Forum on Aging Related Statistics, 2006; Hootman & Helmick, 2006; Wan et al., 2005) . Because of such, assessing physical activity levels in older adults becomes critical, because physical activity represents a therapeutic tool to manage and prevent disease states in older adults (Nelson et al., 2007) . One of the main methods employed to assess physical activity in large epidemiologic studies is physical activity questionnaires. With the need for population physical activity surveillance and global comparisons, the IPAQ was developed for adults age 18-65 years. In the current study we aimed to evaluate the IPAQ's ability to assess physical activity in an older adult population by comparing self-reported physical activity as recalled by the IPAQ with physical activity objectively assessed by an ACC. An important finding of the current study was that there were significant relationships between IPAQ walking and ACC moderate walking, IPAQ total physical activity and ACC MVPA, and IPAQ sitting and ACC sedentary behavior. Similar significant relationships between the IPAQ and ACC have been reported by others for moderate activity (r = .19-.31), MVPA (r = .17), and total physical activity (r = .23-.39) in younger populations and with the use of different ACC and cut points for various physical activity behaviors (Craig et al., 2003; Dinger et al., 2006; Ekelund et al., 2006; Kolbe-Alexander et al., 2006; MacFarlane, Lee, Ho, Chan, & Chan, 2007; Mader et al., 2006) . Studies in younger adults have generally demonstrated stronger correlations for vigorous physical activity (r = .44-.47) than the current study's values of r = .13-.22; this is likely because of the low level of vigorous physical activity in the current sample of older adults (Dinger et al., 2006; MacFarlane Note. IPAQ = International Physical Activity Questionnaire; ACC = accelerometer. The physical activity recommendations used were participating ≥30 min/day of moderate-intensity physical activity on ≥5 days/week and/or ≥20 min/day of vigorous activity ≥3 days/week. Accumulated ACC minutes are ≥1 nonconsecutive min of physical activity intensity. A bout is considered ≥10 consecutive min of combined moderate walking and vigorous physical activity.
et al. , 2007) . Similar values of low to moderate associations between self-reported sitting time and inactivity behavior as assessed by ACC have also been reported from studies using higher ACC cut points for sedentary behavior-≤100 counts/ min (r = .16 to .34), compared with ≤50 counts/min in the current study Rosenberg, Bull, Marshall, Sallis, & Bauman, 2008) . A seemingly consistent finding across the literature is that when bout physical activity is evaluated and reported from an ACC, associations between self-reported IPAQ data and ACC-determined physical activity become consistently weaker (Wolin et al., 2008 ).
In the current study, we found that associations between the IPAQ and ACC differed by gender. Significant relationships between the IPAQ total physical activity and ACC MVPA were found in men (r = .44) but not in women (r = .18), and significant associations were revealed for IPAQ walking and ACC moderate walking for women (r = .32) but not for men (r = .26) . In a recent study, Kolbe-Alexander et al. (2006) observed men to have stronger significant correlations than women for walking and moderate and vigorous physical activity. In general the literature has been inconsistent when examining gender differences between IPAQ self-reported activity and that measured via ACC Rosenberg et al., 2008; Wolin et al., 2008) . Further research specifically focusing on gender responses and activities is warranted.
In the current study we also elected to explore whether associations between IPAQ activity and that of ACC differed when stratified by BMI category. Overall, results did not reveal any systematic differences in association across BMI levels, with some notable stronger relationships seen for normal-weight individuals for engagement in sedentary activity and weaker relationships for those in the overweight category for comparisons of moderate and total physical activity. We were unable to investigate this by gender because of a low sample size, but exploration of the congruent associations between self-report IPAQ and ACC are necessary across gender and BMI levels, because it is known that physical activity behavior decreases with increasing BMI, a finding also confirmed in the current study when evaluating either IPAQ-or ACC-determined activity (Riebe et al., 2009) .
The results of the current study suggest a number of disparities when examining the difference scores for time spent in different physical activity intensities between the two estimates of physical activity behavior. When difference scores were examined, the IPAQ demonstrated an inability to correctly identify most physical activity behaviors across the entire group, and men and women separately, compared with ACC-determined time spent in different physical activity intensities. The IPAQ significantly underestimated time spent being sedentary and significantly overestimated time spent in moderate walking and vigorous physical activity when accumulated ACC minutes per day were examined. When the IPAQ was compared with ACC minutes per day in bouts, the IPAQ significantly overestimated all physical activity behavior. Similar results have been previously reported in other populations. Overreporting of total and vigorous physical activity was observed when the IPAQ was compared with health-related fitness groups in younger men (Fogelholm et al., 2006) . Wolin et al. (2008) observed an overestimation of different physical activity behaviors via the IPAQ in a group of low-income Black adults of various ages. Rzewnicki, Vanden Auweele, and De Bourdeaudhuij (2003) observed in a sample of 50 participants of various ages that 74% overreported either vigorous, moderate, walking, or total physical activity using the IPAQ, with 44% also underreporting moderate physical activity. The current study's findings did show that mean IPAQ moderate activity and mean ACC moderate-lifestyle activity values were not significantly different from one another. This new finding warrants further exploration by others, because it may be linked to the fact that ACC demarcations specific to older adults may yield better associations between self-reported physical activity and that simultaneously measured by objective means.
The IPAQ was developed to assess physical activity levels across different populations by requiring participants to assess their physical activity in bouts of 10 consecutive min or more. With these methods, whether people meet the physical activity recommendations can be easily determined. In the current study, when the ACC data were examined regardless of whether it was in bouts or accumulated minutes per day, less than half of the individuals were correctly classified as meeting current physical activity recommendations. This difference in individual ability to classify either meeting or not meeting recommendations would suggest the IPAQ to not be a good method, but conversely if the IPAQ was used to assess large populations of older adults, correctly determining physical activity recommendations in approximately half the population could be argued as being acceptable.
The main focus of the current study was to compare self-reported physical activity as recalled by the IPAQ with ACC-determined activity. However, it is worth noting that the results of the current study are generally comparable to those of other studies that evaluated different physical activity questionnaires specifically designed for use in older adult populations. Comparable associations between the CHAMPS Physical Activity Questionnaire for Older Adults and ACC have been reported (r = .42) for total activity (Harada et al., 2001) . Similarly, comparisons of the Yale Physical Activity Survey (DiPietro et al., 1993) compared with ACC have revealed associations ranging from r = -.005 to .42 for time spent in moderate activities and r = .13-.54 for total activity (Kolbe-Alexander et al., 2006) . The rationale and additional value of evaluating the IPAQ is that as a measure of physical activity in older adults global comparisons can be made, as well as comparisons with younger populations using this same assessment tool.
Strengths and Limitations
Strengths of this study include the comparison of an objective assessment of physical activity with a self-report measure of physical activity in an older adult population. The IPAQ has been used across ages, but few studies have specifically examined its accuracy in adults age 50 years or older. A limitation of the current study is that the ACC counts commonly used to assess physical activity behavior may not hold true for older adults. The ACC-derived cut point of ≥5,725 for vigorous physical activity was developed in a laboratory setting with younger adults during treadmill walking and running (Freedson et al., 1998) . It could be assumed that older adults may arrive at a vigorous intensity level earlier or attain a lower absolute MET level than younger adults, resulting in a lower cut point. This may begin to explain the disparity between self-reported vigorous physical activity and that measured by the ACC, as well as the better levels of agreement in mean estimates of IPAQ moderate activity and the lower ACC thresholds of moderate lifestyle activity. In addition, because this model of ACC is worn on the hip and only detects uniaxial movements, it does not capture physical activities such as cycling, walking uphill, rowing, aerobics, or upper body activities; therefore some physical activities may not have been captured by this device. Because of this limitation the older adults may have reported participating in moderate or vigorous activities that were not captured by the ACC, and this could also explain the disparities in agreement and the low to moderate correlation coefficients. In addition to these limitations, our participant sample included a range of normal, overweight, and obese individuals, and to our knowledge no known published work reports on the comparability of the IPAQ and ACC across BMI classification. Future studies are warranted in this area to further examine and verify BMI and gender comparability findings. Future research in the area of self-report physical activity assessment accuracy should also consider mixed-method approaches (e.g., combining both quantitative and qualitative research methodologies), attempting to strengthen our understanding of the accuracy of questionnaires in terms of how older adults view cues for physical activity recall, for example, based on examples of physical activity relative to different intensities or breathing rates.
Conclusion
In conclusion, the current study found significant overreporting from the IPAQ on all physical activity intensities, except moderate lifestyle, when accumulated physical activity was examined and all physical activity intensities when bout physical activity was assessed with the ACC. We also observed low to moderate associations between assessment methods for determining IPAQ walking and ACC moderate walking. Finally, the data suggest moderate agreement between selfreported physical activity behavior on the IPAQ and that accessed via accumulated and bout ACC minutes per day for determining whether older adults are meeting the current physical activity recommendations. Based on these results, we urge caution in the use of the IPAQ. If it is used, it should be done so in large population studies as it was designed for, not in smaller sample studies of older adults. Despite the difference in the samples studied, these findings support the previous literature examining the validity of the IPAQ.
